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CLAIMS 

We claim: 



\ A method, comprising: 
\ a) providing: 

\ i) a folded target having a deoxyribonucleic acid 

sequence comprising one or more double stranded regions and one or more single 
stranded regions; and 

\ ii) one or more oligonucleotide probes complementary to 
at least a portion ofssaid folded target; and 

b) rnixing said folded target and said one or more probes under 
conditions such tn^t said prabeliyhridizes to said folded target to form a 
probe/folded target cbmmex. / 

2. The method ofj Clainkl, further comprising detecting the presence of 
said probe/folded target complex. 

3. The method of Claim 1, furtheK comprising quantitating the amount 
of probe/folded target complex formed. \ 

4. The method of Claim 1, wherein said pr^be in said probe/folded 
target complex is hybridized to a single stranded region o\said folded target. 

5. The method of Claim 2, wherein said probe comprises an 
oligonucleotide having a moiety that permits its capture by a solid support 
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\6. The method of Claim 5, wherein said detecting the presence of said 
probe/folded target complex comprises exposing said probe/folded target complex 
to a solid support under conditions such that said probe is captured by said solid 
support. 

7. The method of Claim 6 ? wherein said moiety comprises a biotin 
moiety and said solid support comprises a surface having a compound capable of 
binding to said biotin moiety, said compound selected from the group consisting of 
avidin and streptavidi 

8. The method of Claim 1, wherein said folded target is labelled. 



9. The method^<Taim 2, wKesein said folded target comprises a 
'X deoxyribonucleic acid ^quenc^ having a moiety that permits its capture by a solid 
!SS support. 

10. The method of CljgilM^^ the presence of said 
probe/folded target complex \comprises exposing said) probe/folded target complex 
to a solid support under conditions such tn^t said j^lded target is captured by said 

2$ solid support. 



11. The method of Claim 10, wherein said moiety comprises a biotin 
moiety and said solid support comprises a surface having a compound capable of 
binding to said biotin moiety, said compound selected \rom the group consisting of 

25 avidin and streptavidin. 

12. The method of Claim 1, wherein said probe is labelled, 

13. The method of Claim 1, wherein said probe is attached to a solid 
30 support. 



- 196 - 



WO 98/50403 PCT/US98/03194 

14. The method of Claim 1, wherein said folded target nucleic acid is 
attached \o a solid support. 
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15. \A method, comprising: 
providing: 

i) a first folded target having a nucleic acid sequence 
comprising first aikl second portions, said first and second portions each comprising 
one or more double\tranded regions and one or more single stranded regions; 

ii) a second folded target having a nucleic acid sequence 
comprising a first portion that is identical to said first portion of said first folded 
target and a second portiW that differs from said second portion of said first folded 
target because of a variati^Jinj^^ relative to said first folded 
target, said first and secpudNportions each comprising one or more double stranded 
regions and one op-more single stranded regions; 

iii) first and secprfd oligonucleotide probes, said first 
oligonucleotide probe complememary^ro said first portion of said first and second 
folded targets and said second o%Wucleotide proB^omplementary to said second 
portion of said first and second folded targets; and 

iv) A solid support comprising first, second, third and 
fourth testing zones, each zone Capable of captujirfg and immobilizing said first and 
second oligonucleotide probes; 

b) contacting said first folded target with said first 
oligonucleotide probe under conditions such tnat said first probe binds to said first 
folded target to form a probe/folded target complex in a first mixture; 

c) contacting said first folded target with said second 
oligonucleotide probes under conditions such that sai& second probe binds to said 
first folded target to form a probe/folded target complek in a second mixture; 

d) contacting said second folded targersjvith said first 
oligonucleotide probe to form a third mixture; 

e) contacting said second folded target with^said second 
oligonucleotide probe to form fourth mixture; and 
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f) adding said first, second, third and fourth mixtures to said 
first, second, third and fourth testing zones of said solid support, respectively, 
under conditions such that said probes are captured and immobilized. 

16. TheVnethod of Claim 15, wherein said first probe in step d) does not 
substantially hybridize to said second folded target, 

17. The method of Claim 15, wherein the hybridization of said first 
probe in step d) to said second folded target is reduced relative to the hybridization 
of said first probe in step\c) to said first folded target. 



18. The method q^Claim 15, wherein said fir^t and second targets 
comprise DNA. 



is: 



19. The method of Claii^ 15, whej^in said first and second 
oligonucleotide probes comprise\Dl 
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20. A method, comprising: 
a) providing: 

i) a first folded target having ^tfucleic acid sequence 
comprising first and second portions\ said first^d^second portions each comprising 
one or more double stranded regiong^Wl one or n^re single stranded regions; 

a second folded target h&ving a nucleic acid sequence 
comprising a first portion that is identical to said first portion of said first folded 
target and a second portion that differs from said second portion of said first folded 
target because of a variation in nucleic acid sequence relative\to said first folded 
target, said first and second portions each comprising one or mos^ double stranded 
regions and one or more single stranded regions; 

iii) a solid support comprising first and second testing 
zones, each of said zones comprising immobilized first and second oligonucleotide 
probes, said first oligonucleotide probe complementary to said first portion of said 
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rst and second folded targets and second oligonucleotide probe complementary to 
saiq second portion of said first and second folded targets; and 

b) contacting said first and second folded targets with said solid 
supporKunder conditions such that said first and second probes hybridize to said 
first foldW target to form a probe/folded target complex. 
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21. \ The method of Claim 20, wherein said contacting of step b) 
comprises addmg said first folded target to said first testing zone and adding said 
second folded target to said second testing zone. 

22, The method of Claim 21 5 wherein said first and second probes are 
immobilized in separate p^ierir^Fsaid^esting zones. 



15 



23. Thefmethockof Claim 22ywherein said first probe in said second 
testing zone does not substantially l^ynriciize^e-sakl second folded target. 



24. The method of Claim 22, wherein said first probe in said second 
testing zone hybridizes to said second folded^drget with a reduced efficiency 
compared to the hybridization^ of said i^psi probe in first testing zone to said first 
folded target. 



25. The method of Claim 20, wherfept said first and second folded 
targets comprise DNA. 
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26. The method of Claim 20, wherein saia\first and second folded 
targets comprise RNA. 
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27. The method of Claim 20, wherein said first a^d second 
oligonucleotide probes comprise DNA. 
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2K A method for determination of structure formation in nucleic acid 

targets, comprising the steps of: 

\ 

a) providing: 

i) a folded target having a deoxyribonucleic acid 
sequence comprising one or more double stranded regions, 
\ and one or more single stranded regions, and further 

comprising two or more non-contiguous portions, and one or 
more intervening regions; and 

ji) one or more bridging oligonucleotide probes 
complementary to said two or more non-contiguous portions 

folded targetyand 
mixing said roldetf target and said one or more probes under 

Xch that said probe hybridizes to said folded 
targe^fe^orm a probe/foldeat^rget complex. 

29. The method of Claiihi 28, wherein s^id one or more intervening 
regions of said folded target comprises at le^stiive nucleotides. 



26.;. 



30. The method-xrfXlaim 28, further comprising detecting the presence 
of said probe/folded target complex. 



31. The method of Claim 28, further comprising quantitating the amount 
of probe/folded target complex formed. 
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32. The method of Claim 28, wherein said probe in said probe/folded 
target complex is hybridized to at least one single stranded region of said folded 
target. 
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$3. The method of Claim 30, wherein said bridging oligonucleotide 
probe further comprises a moiety that permits the capture of said bridging 
oligonucleotide probe by a solid support. 

5 34. \The method of Claim 33, wherein said detecting the presence of said 

probe/folded taWet complex comprises exposing said probe/folded target complex 
to a solid support under conditions such that said bridging oligonucleotide is 
captured by said solid support. 

10 35. The mkhod of Claim 34, wherein said moiety comprises a biotin 

moiety and said solid support comprises a surface having a compound capable of 
binding to said biotin m^ietyTsaid compound selected from the group consisting of 
avidin and strepteviain. 

1-5 36. The m^hod of wherein said folded target is labelled. 

37. The method of Clairh 30, wherein saidj folded target comprises a 
; deoxyribonucleic acid sequence having a moiety thay permits its capture by a solid 

support. 
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38. The method of Claim 37^whetein said detecting the presence of said 
probe/folded target complexgWprises exposing said probe/folded target complex 
to a solid support under conditions such that said^olded target is captured by said 
solid support. 

39. The method of Claim 38, wherein said mmety comprises a biotin 
moiety and said solid support comprises a surface having a\compound capable of 
binding to said biotin moiety, said compound selected from th^ group consisting of 
avidin and streptavidin. 



30 
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M3. The method of Claim 28, wherein said bridging oligonucleotide 
probe is labelled. 

41. The method of Claim 28, wherein said bridging oligonucleotide 
probe is attached\to a solid support. 

42. The method of Claim 28, wherein said folded target nucleic acid is 
attached to a solid support. 



43. 
comprising: 



A method for analyzing the structure of nucleic acid targets, 

a) providing 

i) a fif st^c4dtsd~^rggt>having a nucleic acid sequence 
compnstfig l^rst and second portions, said first and second 
portions each \omprising ofie or more double stranded 
regions, anc^ one\or njofe single stranded regions, and further 
comprising two @^Pmen?e~ntrn^^ portions, and one or 
more intervening regions; 

ii) a second foldedNtarget having a nucleic acid sequence 
comprising a first portioiMh^tis identical to said first portion 
of said^ii^tiblded-targ^and a second portion that differs 
from said second portion of skid first folded target because of 
a variation in nucleic acid sequence relative to said first 
folded target, said first and seconcl portions each comprising 
one or more double stranded regions, and one or more single 
stranded regions, and further comprising two or more non- 
contiguous portions, and one or more irteervening regions; 

iii) first and second bridging oligonucleotides, said first 
bridging oligonucleotide complementary toWid two or more 
non-contiguous portions of said first portion W said first and 
second folded targets and said second bridging 
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\oligonucleotide complementary to said two or more non- 
contiguous portions of said second portion of said first and 
second folded targets; and 

iv) \ a solid support comprising first, second, third and 
fourtmtesting zones, each zone capable of capturing and 
immobilizing said first and second bridging oligonucleotides; 

b) contacting said first folded target with said first bridging 
oligonucleotide under conditions such that said first bridging oligonucleotide 
binds to said first folded \arget to form a probe/folded target complex in a 
first mixture; \ 

c) contacting said first foldgcLt^get with said second bridging 
oligonucleotide undepeertdmons such that said second bridging 
oligonucleotide/tnnds to said first folded target toTorm a probe/folded target 
complex in a second mixture; \ ^< 

d) contacting ^said seconj^^lde^^ first bridging 
oligonucleotide to form a third^^mMure; \ 

e) contacting said second folded target with said] second bridging 
oligonucleotide to form fourth mixture; and ^ 

f) adding said fiitet, second\ third and fotlrth mixtures to said 
first, second, third and fourth testing ^zones of^dd^solid support, respectively, 
under conditions suchthatj^ bridging oligonucleotides are 



captured ahd immobilized. \ 

44. The method of Claim 43, wherein said\first bridging oligonucleotide 
in step d) does not substantially hybridize to said second folded target. 

45. The method of Claim 43, wherein the hybridization of said first 
bridging oligonucleotide in step d) to said second folded target is reduced relative 
to the hybridization of said first bridging oligonucleotide in\step c) to said first 
folded target. \ 
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The method of Claim 43, wherein said first and second targets 
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comprise E)NA. 

47. \The method of Claim 43, wherein said first and second bridging 
oligonucleotide^ comprise DN A. 

^ethod for analyzing folded nucleic acid targets, comprising: 
providing: 

i) a first folded target having a nucleic acid sequence 
.omprising first and second portions, wherein said first and 
second portions each comprise one or more double stranded 
reg\onsjan^t5ne or more smgleNStranded regions; 
u) \ a second folded target having a nucleic acid sequence 
comprising a first portion thp^is identical to said first portion 
of sai<^fiW folded targ^tfand a second portion that differs 
from sai^ second noftion of said first folded target because of 
a variation in \ucfeic^aci3^ to said first 

folded targW, safti first and second portions each comprising 
one or mora double\stranded region^diid one or more single 
stranded regions; 

iii) a solid suppprt-^Smprising first and second testing 
zones, e^chrCfsaid zones comprising immobilized first and 
^second bridging oligonucleotides, said first bridging 
oligonucleotide complementary tfo said first portion of said 
first and second folded targets and\econd bridging 
oligonucleotide complementary to sai^ second portion of said 
first and second folded targets; and 

contacting said first and second folded targets with said solid 
support under conditions such that said first and second bridgingNoligonucleotides 
hybridize to said first folded target to form a probe/folded target ctomplex. 



b) 
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|9. The method of Claim 48, wherein said contacting of step b) 
comprise^ adding said first folded target to said first testing zone and adding said 
second folo^d target to said second testing zone. 

50. The method of Claim 48, wherein said first and second bridging 
oligonucleotidesWe immobilized in separate portions of said testing zones. 
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51. The method of Claim 50, wherein said first bridging oligonucleotide 
in said second testing zone does not substantially hybridize to said second folded 
target. 



52. The method of Claim 50, wherein said first bridging oligonucleotide 
in said second testing zone^hyb^idi^es-to-s^id second folded target with a reduced 
efficiency compared /tothe hybridization of sah^l first bridging oligonucleotide in 
first testing zone to said\first raided target. 

53. The method \>f Claitn 48, herein said first and second folded 
targets comprise DNA. 



54. The method of \Hlaim 48, \yherein sai^f first and second folded 
targets comprise RNA. 
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55. The method^of Claim 48, wherefcp said first and second bridging 
oligonucleotides comprise DNA. 



56. 
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A method, comprising: 
a) providing: 

i) target nucleic acid comprisin^first and second non- 
contiguous single-stranded regions separated b^ an intervening region 
comprising a double-stranded portion; 
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ii) a bridging oligonucleotide capable of binding to said 
it and second non-contiguous single-stranded regions; and 
\ iii) a reactant selected from the group consisting of 
polymerases and ligases; and 

b) mixing said target nucleic acid, said bridging oligonucleotide 
and said reactant under conditions such that said bridging 
oligonucleotide's modified to produce a modified oligonucleotide. 
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57. The method ofX^^^56Twherein sai£k reactant is a polymerase, and 
said modified oligonucleotide composes an extender oligonucleotide. 



58. The method of 6[laim 56, N ^4fej^in-sard^eaetant is a ligase, and said 
modified oligonucleotide comprises a ligat&d oligonucleotide. 
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59. The method of Claii^i 56, whereihs^iid bridging oligonucleotide is 
capable of binding to fewer than teri^ nucleotides of each of said first and second 
non-contiguous single-strandeojpegions. 



60. The method of Claim 59, wherein said bridging oligonucleotide is 
capable of binding to seven or fewer nucleotides of each o!f said first and second 
non-contiguous single-stranded regions. 

61. The method of Claim 56, wherein said target nuckic acid is DNA. 



25 



62. The method of Claim 61, wherein said DNA is viral DNA. 
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*3. The method of Claim 62, wherein said virus is selected from the 
group consisting of Parvoviridae, Papovaviridae, Adenoviridae, Hepadnaviridae, 
Herpesvirhdae, Iridoviridae, and Poxviridae. 

64. YThe method of Claim 56, wherein said target nucleic acid is RNA. 

65. THe method of Claim 64, wherein said RNA is viral RNA. 
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66. The method of Claim 65, wherein said virus is selected from the 
group consisting of Fwornaviridae, Caliciviridae, Reoviridae, Togaviridae, 
Flaviviridae, Orthomyxoviridae, Paramyxoviridae, Arenaviridae, Rhabdoviridae, 
Coronaviridae, Bunyavindae, and Retroviridae. 



15; 
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67. A ^rlethod, comprising: 

a) provtcun! 

i) \target ^jKtcleic^cid^omprising first and second non- 
contiguous single-stranded regions separated by an intervening region 
comprising a double-stranded region; 

ii) a feridgingSpligonuclepti^e capable of binding to said 
first and second ^on-contigtous single-stranded regions; 

iii) _3^seWl3o^^ capable of binding to a 
portion of said first non-contiguous single-stranded region; and 

iii) a cleavage means; 

b) mixing said target nucleic aci)l said bridging oligonucleotide, 
said second oligonucleotide, and said cleavage\means under conditions such 
that either said second oligonucleotide or said bringing oligonucleotide is 
cleaved. 
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68. 
nuclease. 



The method of Claim 67, wherein said cleavage Veans comprises a 
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The method of Claim 68, wherein said cleavage means comprises a 
thermostable 5' nuclease. 

70. \The method of Claim 69, wherein said thermostable 5' nuclease 
comprises an altered polymerase derived from a native polymerases of Thermits 
species. 



10 



20:; 



25 



30 



71. The method of Claim 68, wherein said nuclease is selected from the 
group consisting of Pyrococcus woesii FEN-1 endonuclease, Methanococcus 
jannaschii FEN- 1 endonuclease, Pyrococcus furiosus FEN- 1 endonuclease, and 
Archaeoglobus fulgidukFEN-1 endonuclease. 



72. The metho^&f^Claim 67, wherein saiii conditions of said mixing 
allow for hybridizati<m of said bridging oligonuclepxide and said second 
oligonucleotide to skid target . rmcleic acid so^to define a region of overlap of 
said oligonucleotides. 

73. The method of ^Iain^\72, wherein said region jof overlap comprises 
one base. 



74. The method of 
more than one base. 



72, ^eipkrsaid region of overlap comprises 




75. The method of Claim 67, wherein^said target nucleic acid is DNA. 

76. The method of Claim 75, wherein said\DNA is viral DNA. 

77. The method of Claim 76, wherein said vims is selected from the 
group consisting of Parvoviridae, Papovaviridae, Adenoviri^ae, Hepadnaviridae, 
Herpesviridae, Iridoviridae, and Poxviridae, 
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The method of Claim 67, wherein said target nucleic acid is RNA. 

79. \ The method of Claim 78, wherein said RNA is viral RNA. 

80, The method of Claim 79, wherein said virus is selected from the 
group consisting of Picornaviridae, Caliciviridae, Reoviridae, Togaviridae, 
Flaviviridae, Orthmnyxoviridae, Paramyxoviridae, Arenaviridae, Rhabdoviridae, 
Coronaviridae, Bunyqviridae, and Retroviridae. 
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81. A method, comprising: 

a) providing: 

i) \ target nucleic acid comprising first and second non- 
contigmusr^n^le-stranded regions sepateted by an intervening 
region, said intervening region comprising a first double-stranded 
portion and a.second double-stranfted portion separated by a 
connecting sing|e-str^dedjponion; and 

ii) a Widgi^^l-igonucieotide capable of binding to said 
first and second nbn-contmuous single^stranded regions; and 

b) mixing said target nucl^krlicid and said bridging 
oligonucleotide under conditions sucmthat said bridging oligonucleotide 
hybridizes to said IpPget to form an olig&nucleotide/target complex. 



82. The method of Claim 81, wherein sard target nucleic acid is DNA . 
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83. The method of Claim 82, wherein said DNA is viral DNA. 
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84. The method of Claim 83, wherein said viruses selected from the 
group consisting of Parvoviridae, Papovaviridae, Adenovirida^, Hepadnaviridae, 
Herpesviridae, Iridoviridae, and Poxviridae. 

85. The method of Claim 81, wherein said target nuclei^ acid is RNA. 
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^ The method of Claim 85, wherein said RNA is viral RNA. 

87. \ The method of Claim 86, wherein said virus is selected from the 
group consisting of Picornaviridae, Caliciviridae, Reoviridae, Togaviridae, 
Flaviviridae, Okthomyxoviridae, Paramyxoviridae, Arenaviridae, Rhabdoviridae, 
Cororiaviridae, Runyaviridae, and Retroviridae. 
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88. A method for the analysis of nucleic acid structures comprising; 
a) providing: 

data input means; 
cleavage/data input means; and 

acid structure prediction means; 
providing^fuideic acid sequence data to said sequence 




data input means to produce^ 



c) 

cleavage data input meand 

d) 

data results to said nucleic 
nucleic acid structu] 



providing structure-specific cleavage data to said 
to prepuce cleavagj^data results; and 
provi&m^said sequence data results and said cleavage 
structure prediction means to produce a predicted 



89. The method of Claim 87, futher comprising the steps of e) providing 
a basepair data input means and a second nucleic acid structure prediction means; 
f) providing basepair data to said basepair data, input means to produce basepair 
data results; and g) providing said sequence data\results, said cleavage data results, 
and said basepair data results to said second nucleic acid structure prediction means 
to produce a second predicted nucleic acid structure.^ 
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